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ABSTRACT 
The impacts of fishery management actions on shore-based fishing and fishing related infrastructure have 
received increased attention in the Northeast region of the United States. However, analyses of these 
impacts have generally focused on directly affected fisheries, ignoring changes in other fisheries and on 
other sea and land-based activities. Developing an understanding of the total economic implications of 
fishery management actions requires a broader cumulative effects perspective. We examined trends in the 
larger marine-based Northeast regional economy, including commercial fishing, recreational boating, and 
commercial shipping.  County Business Patterns data were used to evaluate  interrelationships among 
fishing, boating, and shipping industrial groups and to asses co-dependence among individual industrial 
sectors within each marine sector group.  The data available included the numbers of employees and 
establishments at the four-digit level using the North American Industrial Classification System. 
However, major adjustments to the data were required to account for confidentiality in reporting. 
Performance indicators included (a) changes in estimated employment shares over time and (b) measures 
of industry concentration, such as the Herfindahl index. Using these indicators we identified spatial and 
temporal patterns in the Northeast marine economy during 1998 through 2005 emanating from changes in 
marine fishery conditions. 
Keywords: marine industries, economic geography, cumulative impacts 
INTRODUCTION 
 
Although the principal focus of social and economic analysis of fisheries regulation is on fishing and 
fishing related entities, the marine economy consists of a broader range of activities that take place in the 
coastal zone. Pontecorvo et al. [1] defined the marine economy as including any activity that utilizes the 
ocean in a productive process or that exists because the demand for the sector’s output is due to some 
attribute of the ocean. On the production side, Pontecorvo et al. distinguished between activities that 
extracted living (fish) or non-living (minerals) resources from those that directly utilized the ocean 
(shipping).  On the demand side a distinction was drawn between activities that are attributable to the 
ocean (seafood processing) and activities that were located in proximity to the ocean (a gift shop). This 
conceptual framework has been used to estimate the economic activity supported by Large Marine 
Ecosystems [2] and to examine the role of the marine economy in the state of Massachusetts [3,4].  
 
As conceived by Pontecorvo et al. proper delineation of the ocean sector would require a change in data 
collection protocol to what was then the Standard Industrial Classification (SIC) system to apportion 
activity in specific sectors between ocean and non-ocean components
a. For example, ice is used by 
commercial fishing vessels and, among other things, by consumers to chill beverages. Apportionment to 
the marine economy would require an accounting of how much ice was used in its various marine and 
non-marine uses. Such a change was never adopted. This means that the data upon which most studies of 
marine economies depend contain a mixture of marine and non-marine related establishments (i.e. 
businesses). Depending on which sectors are included, the economic activity attributed to the marine 
environment may be under- or over-estimated. For purposes of this study only sectors that are associated 
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with extractive uses of the marine environment, are directly associated with extractive uses, or make 
direct use of the ocean were included. 
 
Changes in the marine economy may be attributable to many different factors. For fishing and fishing 
related industries change may be driven by resource conditions and the regulatory actions taken to rebuild 
a fishery. These changes may also be driven by demand for alternative uses of shore-front property. The 
objective of this report is to document trends in numbers of establishments and level of employment for 
selected marine industries. In each case indicators of performance are developed to identify sectors that 
may be increasing or decreasing or whose structure or relative role in a local or regional economy may be 
changing over time. Spatial differences in performance among states as well as coastal counties within 
states are identified. 
 
The remainder of this report contains five major sections. The first section identifies the marine sectors 
that were selected.  The second section describes the data used in the report. Special considerations due to 
changes in industrial classification as well as data suppression are discussed. The third section identifies 
the performance indicators, their calculation, and their interpretation. The fourth section provides results 
for each individual marine sector. The last section identifies specific groupings of marine sectors to 
evaluate how commercial fishing and fishing-related sectors as a whole may be changing as compared to 
recreation-based or shipping/water transportation sectors. 
 
MARINE SECTORS 
 
The study objective is to examine how the relative contribution of fishing and fishing-related industries to 
the Northeast regional economy has been changing over time. As such the range of marine industries 
considered herein is somewhat narrower in scope than the more general treatments of the contribution of 
the marine-related sectors as a whole that were done by Georgianna (2000) and the Donahue Institute 
(2006). The latter study grouped 56 different industrial sectors based on North American Industrial 
Classification System (NAICS) codes into five major sectors; commercial seafood, marine transportation, 
coastal tourism and recreation, marine science and technology, and coastal construction
b. 
  
Neither the SIC nor NAICS-based industrial classification systems provides the level of detail necessary 
to distinguish between many types of establishments that primarily service fishing or fishing-related 
activities from establishments that serve non-fishing clients (welding, trucking, ice manufacturing, for 
example).  For this reason, construction of a marine sector for purposes of this study was limited to a 
smaller set of industries that are more likely to be predominately associated with direct use of coastal 
waters or directly related to those uses. These industries include seafood harvest, seafood processing, 
seafood wholesale, retail fish markets, boat building, boat dealers, marinas, marine sightseeing, ship 
building, marine cargo handling, dock and pier operations, and navigation services to shipping. These 
sectors were classified into three groupings; commercial seafood, marine recreational boating, and water 
transportation (see Table 1). Note that these groupings bear some similarities to the groupings used in the 
Donahue Institute report. 
 
DATA 
 
Data for this study come from County Business Patterns (CBP) published by the US Census Bureau for 
calendar years 1986 through 2005
c.  County Business Patterns is an annual series that provides detailed 
employment and payroll data by industrial classification for counties and states.  These data are obtained 
through several sources including annual surveys conducted by the Census Bureau and the administrative 
records of the Internal Revenue Service and the Social Security Administration.  The unit of observation 
is an establishment, which is defined as being a single physical location or place of business.  In cases 
where multiple activities are carried out under the same ownership, all activities are classified under a 
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single establishment.  The industrial classification for that multi-activity establishment is based on its 
major activity. This means that the reported number of establishments may underestimate the total 
number of establishments that may be engaged in a particular kind of activity.  For example, seafood 
businesses may process fish or shellfish and may also act as wholesale distributors or buyers/sellers of 
unprocessed seafood. Any such establishment would be assigned to a single industrial classification 
(either processing or wholesale trade) depending on which activity was the larger source of revenue. Note 
that this also means that from one year to the next, the industrial classification of an establishment may 
change as the major activity changes. 
 
Table 1. Summary of Marine Sector Groupings and Individual Sectors by 2002 NAICS 
2002 NAICS   Description 
Seafood Commerce 
1141 Commercial  Fishing 
42246  Fish and Seafood Wholesale 
31171  Seafood Canning and Fresh and Frozen Seafood Processing 
44522  Fish and Seafood Retail Markets 
Marine Recreational Boating 
336612  Boat Building and Repairing 
441222 Boat  Dealers 
713930 Marinas 
487210  Scenic and Sightseeing Water Transportation 
Water Transportation 
48311  Deep Sea, Coastal, and Great Lakes Water Transportation 
336611  Ship Building and Repairing 
48831  Port and Harbor Operations 
48832  Marine Cargo Handling 
48833  Navigational Services to Shipping 
 
Covered establishments include any business with paid employees during the mid-March pay period.  
That is, the CBP data represent a point-in-time estimate rather than an annual estimate of employment 
throughout the year.  For businesses with a strong seasonal pattern of employment, the CBP data would 
tend to underestimate total employment unless March is their peak season.  Additionally, sole 
proprietorships or self-employed individuals are not covered nor are railroad, domestic service, 
agricultural production, government, or foreign workers.   
 
Data collected over the purchased time series were based on two different major industrial classification 
systems; 1986 to 1997 were SIC-based while 1998 to 2005 data were based on the newer NAICS. 
Additionally, the time series covers two sets of revised industry codes for both SIC and NAICS.   
Specifically, 1986 and 1987 data were based on the 1972 SIC codes while 1988 to 1997 data were based 
on 1987 SIC codes and 1998 to 2002 data were based on 1998 NAICS codes while 2003 to 2005 data 
were based on the 2002 NAICS codes. In some cases no changes were made to the types of activities that 
were included in an industrial classification while in others substantial revisions were made. For the 
former data for all years 1986 to 2005 were used (see Table 2). For the latter, the changeover from SIC to 
NAICS classification created a discontinuity in the time series, so data from 1998 to 2005 only were used 
for these industries (see Table 2). 
 
In accordance with Federal statute, employment and payroll data may be suppressed where disclosure 
would violate confidentiality restrictions.  However, neither the total number of establishments nor their 
distribution by employment size class is considered disclosure. 
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Table 2. CBP Available Time Series by Marine Sector 
Sector   Available Time Series
Seafood Commerce 
Commercial Fishing
  1986 - 2005
Fish and Seafood Wholesale  1986 - 2005
Seafood Canning and Fresh and Frozen Seafood Processing  1986 - 2005
Fish and Seafood Retail Markets  1998 – 2005
Marine Recreational Boating 
Boat Building and Repairing  1998 – 2005
Boat Dealers  1986 – 2005
Marinas
a 1988 – 2005
Scenic and Sightseeing Water Transportation  1998 – 2005
Water Transportation 
Deep Sea, Coastal, and Great Lakes Water Transportation  1998 – 2005
Ship Building and Repairing  1986 – 2005
Port and Harbor Operations  1998 – 2005
Marine Cargo Handling  1998 – 2005
Navigational Services to Shipping  1998 – 2005
a 1986 and 1988 CBP data were based on 1972 SIC codes which did not provide a unique code 
for marinas. 
 
 
The amount of suppressed data differed by industrial sector and level of aggregation (i.e., state or county). 
Data suppression was particularly prevalent for industrial sectors such as mining which have only a small 
presence in the Northeast region.  Similarly, data suppression was more prevalent at the county level than 
at the state level.   
 
Proration of suppressed data followed a procedure similar to that described in [5].  Both SIC and NAICS 
industrial classification systems are organized at major industry levels as well as sub-groupings within 
each major industry where employment data at each level of aggregation sum to the totals at the next 
higher level of aggregation.  For a SIC-based classification scheme this means that employment for all 4-
digit codes add up to the 3-digit codes, the 3-digit codes add up to the 2-digit codes and so on. An 
estimate of employment is obtained by multiplying an adjustment factor Ai to an initial estimate of 
employment Êi where Ai is calculated as:  
 
Ai = [Ei+1 – ΣEi]/ΣÊi,                                                                                                              (Eq. 1) 
 
where i denotes the level of aggregation for the suppressed sector, i+1 denotes employment at the next 
higher level of aggregation, E denotes unsuppressed employment and Êi denotes the initial estimate of 
employment for suppressed data. The initial estimate for Êi was obtained by taking advantage of the fact 
that numbers of establishments are reported by employee size class (1-4, 5-9, 10-19, 20-49, 50-99, 100-
249, 250-499, 500-999, 1000-1499, 1500-2499, 2500-4999, 5000+).  For all but the terminal size class, 
employment in each size class was estimated by multiplying the midpoint of the size class interval by the 
number of establishments. Since the upper bound for the terminal size class is indeterminate a different 
approach was required.  
 
One approach would be to make an assumption about the average number of employees then multiply by 
the number of establishments to get an estimate of total employment in the terminal size class. 
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Unfortunately the choice of average employees is arbitrary and could introduce a downward/upward bias 
to the adjustment factor if employment is over/under estimated. For suppressed employment data, a 
suppression flag is included where each flag corresponds to a range estimate of total employment. These 
ranges/suppression flags include 0-19 (A), 20-99 (B), 100-249 (C), 250-499 (E), 500-999 (F), 1000-2499 
(G), 2500-4999 (H), 5000-9999 (I), 10000-24999 (J), 25000-49999 (K), 50000-99999 (L), and 100000 or 
More (M). Of these intervals only the last five (I-M) were used to estimate employment in the 5000+ size 
class since any other suppression flags would correspond with total employment of less than 5,000. 
Procedurally, employment in the 5000+ size class was estimated by subtracting the sum of the estimated 
employment in all size classes below 5000+ (described above) from the midpoint of the total employment 
interval. For example, the midpoint estimate for the suppression flag K would be 37,499. Since actual 
employment is uncertain this estimate may still under/over estimate the adjustment factor, but rather than 
being set at an arbitrary average, the initial estimate of employment in the terminal size class is allowed to 
vary by industry and is grounded in reported total employment. 
 
The initial estimate of total employment (Êi) is obtained by summing the estimated employment in all size 
classes. Note that it would have been possible, and simpler, to obtain Êi by using the midpoint of the 
employment range corresponding to the data suppression flag. This method was not selected because it 
does not take into account potential changes in employment as the number of establishments change from 
one year to the next.  That is, total employment may fall within the same range but may increase/decrease 
as establishments enter/exit. The method used for this study permits these changes to be reflected in the 
employment estimate. 
 
The initial employment estimate is adjusted as in (1) from the bottom up to obtain an adjusted estimate of 
total employment. For example, ship and boat building (NAICS 33661) is a 4-digit NAICS industry that 
is further broken out into two 5-digit sub-sectors (ship building and boat building).  For purposes of 
illustration, hypothetical data for this 4-digit industry and its 5-digit sub-grouping is provided in Table 3.  
In this hypothetical example, total employment in ship and boat building is 500, but data for both sub-
sectors is suppressed. 
 
Applying the proration formula to these data, produces an adjustment factor of 0.6897 (500)/725) which 
results in estimated employment of 52 in boat building and 448 in the ship building sector. If, for 
example, employment for the 4-digit code was also suppressed, then employment for NAICS 336611 
would have to be estimated by proration to total employment at the 3-digit level before adjusting the 
suppressed 5-digit data. Once all suppressed data have been adjusted from bottom to top a second pass is 
made from top to bottom to make any final adjustment to ensure that all data add to the overall total. 
 
Table 3.  Hypothetical data for calculation of adjustment factors for suppressed data 
Industry NAICS  Level Employment
Mid-
Point 
Adjusted 
Employment
Ship & Boat Building and Repair  33661  4  500     
Ship Building & Repair  336611  5  S  650  448 
Boat Building & Repair  336612  5  S  75  52 
 
Due to a large amount of suppressed data for fishing establishments in the CBP data, employment for 
fishing was estimated using ES202 data from the Bureau of Labor Statistics (BLS), and from Non-
Employer statistics from the Bureau of the Census. The ES202 data are based on the quarterly census of 
employment and wages, which is a program of data collection administered jointly by the US Department 
of Labor and State Employment Security agencies. As a quarterly census, the ES202 data represent 
annual employment, unlike the CBP data which are point-in-time estimates. Data reported in the ES202 
program include employment and wages covered under state unemployment insurance programs and 
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Federal workers covered by the Unemployment Compensation for Federal Employees program.  Like the 
CBP data, reported information is subject to confidentiality restrictions, but since establishments by size 
class are not reported it is difficult to estimate employment for nondisclosures. Data for the entire time 
series from 1986 to 2005 were obtained from the BLS, where all data from 1986 to 2000 were based on 
the SIC classification system and from 2001 to 2005 were based on NAICS codes
d.  No adjustments to 
the data were necessary since there is direct correspondence between the two industrial classification 
systems for commercial fishing. 
 
The ES202 data include individuals covered by unemployment insurance, whereas the fishing industry 
comprises a large number of self-employed crew or owner-operators.  These sole proprietorships are 
covered under the Non-Employer series available from the Bureau of the Census
e.  The Non-Employer 
series contains the numbers of individuals and total receipts for any business not reporting any paid 
employees and which filed a U.S. Federal income tax return. Data are reported for calendar years 1997 
through 2005 on a NAICS basis. Total fishing employment was then the sum of ES202 employment and 
the number of sole proprietorships. 
 
PERFORMANCE INDICATORS 
 
Four performance indicators were used; employment, number of establishments, location quotient, and 
Herfindahl index. Employment and number of establishments provide a direct indicator of the presence or 
absence of a marine sector in a given region as well as how either may be changing over time. The 
location quotient provides a measure of the relative role of a marine sector within a given region while the 
Herfindahl index provides a measure of the firm size structure for a given industry. 
 
The location quotient (L) is calculated as: 
 
Lij = [Eij/EiR]/[Ej/ER],                                                                                                                             (Eq. 2) 
 
where Eij is employment in sector i in region j, EiR is total employment in sector i across all regions, Ej is 
total employment in region j for all sectors, and ER is total employment across all regions and sectors. The 
numerator in the location quotient is equivalent to the employment share in region j for sector i while the 
denominator is essentially the average employment share for region j across all sectors. If the employment 
share for sector i exceeds its regional average, the location quotient will be greater than one and industry i 
may be said to play a proportionally larger role in the regional economy relative to other regions. From 
the standpoint of impact assessment, the relative impact in a region with a location quotient above one is 
likely to be larger compared to regions where employment in affected marine sector may be 
proportionally lower. 
 
The Herfindahl index (H) for a given sector is calculated as: 
 
H = Σ(ei)
2/E
2,                                                                                                                                         (Eq. 3) 
 
where ei is employment in establishment i and E is total employment in the sector. The Herfindahl index 
is bounded between one and 1/N where N is the total number of establishments in the sector. That is, the 
index takes on a value of one if there is a single establishment and 1/N if every establishment is of equal 
size. The Herfindahl index provides a measure of industry concentration.  In general terms, a high 
Herfindahl index is indicative of an industry that is dominated by a few large firms whereas a low index is 
indicative of an industry with many small firms. A Herfindahl index that is increasing over time suggests 
that industry consolidation may be occurring whereas a decline in the index suggests that the industry is 
becoming more dispersed. Note that the Herfindahl index calculated herein is only a rough approximation 
of industry consolidation for two reasons. First, the CBP definition of an establishment does not take into 
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account the potential for ownership control over multiple establishments at different sites. This means that 
the Herfindahl indices presented in this report cannot be used to measure changes in consolidation in 
ownership control or market power; which are the more traditional uses of the index. Second, a precise 
measure of the Herfindahl index requires employment information for each individual establishment, 
which is not available in the CBP database. Instead, an approximation of the index was derived by 
assuming the number of employees in each establishment in a given employment size class was equal to 
the size class mid-point. This this approximation of the Herfindahl index (Ĥ) was calculated as: 
 
Ĥ = Σ(êi)
2ni/[Σêini]
2,                                                                                                                              Eq. (4) 
 
where êi is the mid-point estimate for the employee size class i and ni is the number of establishments in 
the size class. 
 
MARINE INDUSTRY TRENDS 
 
Although data for some marine sectors were available for the entire time series, a consistent time series 
for all sectors was available only during 1998 to 2005. These data include the combined seafood 
commerce, marine recreational boating, and water transportation industry groups defined herein. Due to 
data suppression in the Bureau of Labor Statistics ES202 series during calendar years 1998, 1999, and 
2000 for seafood harvesting in Maine and Massachusetts in particular, total marine industry 
establishments and employment in these two states are underestimated. This means that Northeast region 
totals for these years have also been underestimated but the relative magnitude of the underestimate is less 
pronounced. For purposes of reporting, the number of establishments only includes those units having 
paid employees. Sole proprietorships included in the non-employer series for seafood harvesting were 
included in employment totals. 
 
During 1988 to 2005 the combined number of establishments in the seafood commerce, marine 
recreational boating, and marine transportation sectors averaged of about 6,500 from 1998 to 2005 (Table 
4). These establishments represented less than 0.5% of total establishments in all industrial sectors in the 
Northeast region (Table 5). Among the states in the region New York (NY) had the largest number of 
marine industry establishments averaging more than 1,700 establishments during 1998 to 2005, although 
the marine sector only accounted for 0.34% of total establishments in New York. By contrast, marine 
sector establishments represented nearly 2% of the establishments in Maine (ME), the highest percentage 
for any of the Northeast region states. 
 
Table 4. Total Northeast Region Marine Sector Establishments by State (1998 to 2005) 
Year CT  DE MA  MD  ME NC NH NJ NY RI  VA 
NER 
Total
1998 344 85  1,191 680 583 634 132 927 1,709 244 610  6,534
1999 342 89 791
a 678 694 642 136 938 1,670 270 620  6,494
2000 329 92  774  675  574 626 131 941 1,680 267 625  6,452
2001 323 91  1,172 689 718 635 144 931 1,651 277 631  6,473
2002 346  100  1,214 696 760 648 137 925 1,747 277 648  6,687
2003 324  116  1,199 697 760 634 146 892 1,742 296 640  6,609
2004 354  110  1,186 694 797 645 147 885 1,739 299 651  6,611
2005 354  105  1,120 687 793 644 134 879 1,724 299 626  6,473
a Bolded text denotes underestimate due to data suppression in the commercial fishing sector. 
 
The share of total marine industry establishments was at least 25% in New York from 1998 to 2005 
(Table 6). In Massachusetts (MA) the share of establishments was at least 18% in 1998 and from 2001 to 
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2003, but declined in 2004 and in 2005 to 17.3%. For the most part, however, the share of marine 
industry establishments has been quite stable with only a small increase in Maine and small decreases in 
Massachusetts and New Jersey. 
 
Table 5. Marine Sector Percent of Total Establishments by State (1998 to 2005) 
Year CT DE MA  MD ME NC NH NJ NY RI  VA
NER 
Total
1998 0.37% 0.37%  0.71% 0.54% 1.52% 0.32% 0.36% 0.40% 0.35% 0.86% 0.35% 0.41%
1999 0.37% 0.38% 0.46%
a 0.53% 1.79% 0.32% 0.37% 0.40% 0.34% 0.96% 0.36% 0.40%
2000 0.36% 0.39%  0.44%  0.53%  1.45% 0.31% 0.35% 0.40% 0.34% 0.94% 0.36% 0.40%
2001 0.35% 0.38%  0.66% 0.53% 1.81% 0.31% 0.39% 0.40% 0.33% 0.97% 0.36% 0.40%
2002 0.37% 0.41%  0.69% 0.53% 1.89% 0.31% 0.36% 0.39% 0.35% 0.96% 0.36% 0.40%
2003 0.35% 0.47%  0.67% 0.52% 1.87% 0.30% 0.38% 0.38% 0.35% 1.01% 0.35% 0.40%
2004 0.38% 0.43%  0.67% 0.51% 1.93% 0.30% 0.38% 0.37% 0.34% 1.00% 0.34% 0.39%
2005 0.38% 0.41%  0.64% 0.50% 1.89% 0.30% 0.34% 0.36% 0.34% 0.99% 0.32% 0.38%
a Bolded text denotes underestimate due to data suppression in the commercial fishing sector. 
 
Table 6. Marine Sector Establishment Shares By State (1998 to 2005) 
Year CT  DE  MA  MD ME NC NH NJ NY  RI VA
1998 5.3% 1.3%  18.2% 10.4% 8.9%  9.7% 2.0% 14.2% 26.2% 3.7% 9.3%
1999 5.3% 1.4% 12.2%
a 10.4% 10.7% 9.9% 2.1% 14.4% 25.7% 4.2% 9.5%
2000 5.1% 1.4% 12.0%  10.5% 8.9%  9.7% 2.0% 14.6% 26.0% 4.1% 9.7%
2001 5.0% 1.4%  18.1% 10.6% 11.1% 9.8% 2.2% 14.4% 25.5%  4.3% 9.7%
2002 5.2% 1.5%  18.2% 10.4% 11.4% 9.7% 2.0% 13.8% 26.1%  4.1% 9.7%
2003 4.9% 1.8%  18.1% 10.5% 11.5% 9.6% 2.2% 13.5% 26.4%  4.5% 9.7%
2004 5.4% 1.7%  17.9% 10.5% 12.1% 9.8% 2.2% 13.4% 26.3%  4.5% 9.8%
2005 5.5% 1.6%  17.3% 10.6% 12.3% 9.9% 2.1% 13.6% 26.6%  4.6% 9.7%
a Bolded text denotes underestimate due to data suppression in the commercial fishing sector. 
 
Combined marine industry mid-March employment averaged 136 thousand employees in the Northeast 
region from 1998 to 2005 (Table 7). In 2002, total employment was a time series low of 132 thousand but 
subsequently increased reaching almost 138 thousand employees in 2005. Virginia (VA) had the largest 
number of employees (an average of 32 thousand employees) primarily due to the state’s dominance in 
the ship building sector.  
 
Table 7. Total Northeast Region Marine Sector Mid-March Employment by State (1998 to 2005) 
Year CT  DE  MA  MD  ME  NC  NH NJ  NY  RI  VA 
NER 
Total 
1998 11,360  1,681 13,096 11,127  20,110  10,405 1,342  16,447  14,311 4,125  32,851  136,855 
1999 11,018  1,848 12,641
a 11,386 20,729 10,762  1,384 13,331 14,326  4,208 32,426 134,060 
2000 10,502  1,633 13,322  11,344  18,753  11,436 1,441  15,058  14,726 4,280  33,340  135,835 
2001  10,860 1,888  14,806 10,738 19,074 11,425 1,409  14,866  14,815 4,550  31,278  135,709 
2002  10,234 1,858  14,891 10,219 16,919 11,403 1,496  14,126  14,947 4,392  31,591  132,077 
2003  11,369 1,829  15,574 10,758 17,702 12,080 1,779  14,555  14,813 4,523  31,990  136,973 
2004  11,890 1,926  15,492 10,939 17,855 11,773 1,860  15,155  14,649 4,521  31,784  137,844 
2005  12,261 1,822  14,977 11,092 17,176 11,565 1,768  15,793  13,923 4,624  32,935  137,936 
a Bolded text denotes underestimate due to data suppression in the commercial fishing sector. 
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Total marine industry employment was approximately 0.5% of total Northeast region employment 
ranging from 0.52% in both 2001 and 2002 to 0.56% in 1998 (Table 8). Due to the ship building sector in 
Virginia total marine industry employment was at least 1% of total employment in all sectors of the 
Virginia economy. Marine sector employment was also at least 1% of total state employment in Rhode 
Island (RI) and Maine. Note that marine employment in Maine represented about 3.5% of total state 
employment. 
 
Table 8. Marine Sector Percent of Total Employment by State (1998 to 2005) 
Year CT DE MA  MD  ME NC NH NJ NY RI  VA
NER 
Total
1998 0.76% 0.47%  0.45% 0.57% 4.40% 0.32% 0.26% 0.49% 0.20% 1.02% 1.22% 0.56%
1999 0.72% 0.51% 0.43%
a 0.57% 4.36% 0.32% 0.26% 0.39% 0.20% 1.04% 1.16% 0.54%
2000 0.68% 0.43% 0.43%  0.55%  3.81% 0.34% 0.26% 0.42% 0.20% 1.03% 1.15% 0.53%
2001 0.70% 0.48%  0.47% 0.51% 3.81% 0.33% 0.25% 0.41% 0.20% 1.10% 1.06% 0.52%
2002 0.66% 0.48%  0.49% 0.50% 3.48% 0.34% 0.27% 0.39% 0.21% 1.06% 1.08% 0.52%
2003 0.73% 0.47%  0.52% 0.52% 3.62% 0.36% 0.33% 0.41% 0.20% 1.06% 1.09% 0.53%
2004 0.77% 0.49%  0.52% 0.51% 3.61% 0.35% 0.34% 0.42% 0.20% 1.04% 1.04% 0.53%
2005 0.80% 0.46%  0.50% 0.51% 3.45% 0.34% 0.31% 0.44% 0.19% 1.05% 1.08% 0.53%
a Bolded text denotes underestimate due to data suppression in the commercial fishing sector. 
 
The share of Northeast region marine sector employment was largest in Virginia averaging 23.7% during 
1998 to 2005 (Table 9). Maine’s share of region-wide marine sector employment peaked at 15.5% in 
1999 but declined to 12.5% in 2005. By contrast the employment share in Connecticut (CT) increased 
from 2002 onward. In other states the region-wide employment share during 1998 to 2005 fluctuated 
without any notable trends. 
 
Table 9. Marine Sector Employment Shares By State (1998 to 2005) 
Year CT  DE MA  MD ME NC NH NJ NY RI VA
1998 8.3%  1.2%  9.6%  8.1% 14.7%  7.6% 1.0% 12.0% 10.5% 3.0% 24.0%
1999 8.2%  1.4% 9.4%
a 8.5% 15.5% 8.0% 1.0% 9.9% 10.7% 3.1% 24.2%
2000 7.7%  1.2%  9.8%  8.4% 13.8%  8.4% 1.1% 11.1% 10.8% 3.2% 24.5%
2001 8.0%  1.4% 10.9%  7.9% 14.1% 8.4% 1.0% 11.0% 10.9%  3.4% 23.0%
2002 7.7%  1.4% 11.3%  7.7% 12.8% 8.6% 1.1% 10.7% 11.3%  3.3% 23.9%
2003 8.3%  1.3% 11.4%  7.9% 12.9% 8.8% 1.3% 10.6% 10.8%  3.3% 23.4%
2004 8.6%  1.4% 11.2%  7.9% 13.0% 8.5% 1.3% 11.0% 10.6%  3.3% 23.1%
2005 8.9%  1.3% 10.9%  8.0% 12.5% 8.4% 1.3% 11.4% 10.1%  3.4% 23.9%
a Bolded text denotes underestimate due to data suppression in the commercial fishing sector. 
 
The location quotient, as a measure accounting for both differences in sector employment and in total 
employment shares among sub-units of a larger region, provides a means for comparing the relative role 
of specified economic sectors across states. For example, New York’s marine employment share was 
about three times that of Rhode Island. However, since the share of total employment in Rhode Island 
was much less than that of New York, the marine sector location quotient for Rhode Island was 2.0 while 
that for New York was 0.4 (Table 10). It should be recognized that the location quotient only provides a 
comparative measure of relative importance among States, the quotient does not reflect the magnitude or 
importance of any given sector within a state. The location quotient exceeded 1.0 in Connecticut, Maine, 
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Rhode Island, and Virginia implying that marine sector employment is overrepresented in these states 
relative to their total region-wide employment shares. 
 
Table 10. Marine Sector Location Quotient by State (1998 to 2005) 
Year  CT  DE MA MD ME NC NH NJ NY  RI VA
1998  1.4 0.8 0.8 1.0 7.8 0.6 0.5 0.9 0.4 1.8 2.2
1999  1.3 1.0 0.8 1.1 8.1 0.6 0.5 0.7 0.4 1.9 2.2
2000  1.3 0.8 0.8 1.0 7.2 0.6 0.5 0.8 0.4 2.0 2.2
2001  1.3 0.9 0.9 1.0 7.3 0.6 0.5 0.8 0.4 2.1 2.0
2002  1.3 0.9 1.0 1.0 6.7 0.7 0.5 0.8 0.4 2.0 2.1
2003  1.4 0.9 1.0 1.0 6.8 0.7 0.6 0.8 0.4 2.0 2.0
2004  1.5 0.9 1.0 1.0 6.8 0.7 0.6 0.8 0.4 2.0 2.0
2005  1.5 0.9 0.9 1.0 6.5 0.6 0.6 0.8 0.4 2.0 2.0
  
Since the fish harvesting sector included (a) a large number of sole proprietorships and (b) the ES202 
establishment-based employment database did not include information on firm size, this sector was not 
included in the calculated Herfindahl index. The Herfindahl index for the Northeast region marine sector 
was 0.02 exhibiting little change during 1998 to 2005 (Table 11). The low index value reflects the large 
number of establishments, of which 98% employed fewer than 100 people. The index values for 
Connecticut, Maine, and Virginia were much higher than the region-wide value. These states are regional 
centers for the ship building industry and account for 91% of region-wide employment in this industry. 
The Herfindahl index has been declining in Virginia since 2003 suggesting a modest reduction in industry 
concentration. In Maine, the Herfindahl index has generally been increasing suggesting a trend toward 
higher levels of industry concentration through a combination of reduced numbers of establishments or a 
trend toward larger establishments. 
 
Table 11. Northeast Region Marine Sector Herfindahl Index by State 
  CT DE MA MD ME NC NH  NJ NY  RI VA  NER 
1998  0.530 0.094 0.013 0.022 0.374 0.021 0.037 0.025 0.007 0.025 0.170 0.021
1999  0.510 0.106 0.014 0.020 0.392 0.019 0.033 0.017 0.007 0.027 0.182 0.023
2000  0.530 0.087 0.013 0.019 0.389 0.018 0.032 0.020 0.010 0.026 0.159 0.021
2001  0.532 0.094 0.013 0.016 0.395 0.027 0.034 0.017 0.006 0.027 0.174 0.021
2002  0.559 0.085 0.013 0.016 0.433 0.017 0.033 0.018 0.007 0.027 0.189 0.022
2003  0.506 0.072 0.015 0.016 0.431 0.021 0.040 0.021 0.005 0.025 0.175 0.021
2004  0.511 0.087 0.015 0.015 0.429 0.017 0.036 0.024 0.006 0.024 0.166 0.020
2005  0.513 0.090 0.018 0.017 0.418 0.018 0.038 0.023 0.006 0.027 0.163 0.020
 
Among marine sector groups seafood commerce accounted for about one-third of the total marine 
establishments and also about one-third of the total marine employment in the Northeast region during 
1998 to 2005 (Table 12). However, the share of seafood commerce establishments declined from 36% in 
2002 to 30.9% in 2005. The share of seafood commerce employment declined from 35.0% in 2001 to 
about 33% during 2003-2005.  
 
Marine recreational boating establishments accounted for over one-half of all marine sector 
establishments in the Northeast during 1998 to 2005, but only 17-22% of total marine employment. 
Contrariwise, the water transportation sector accounted for only about 12% of the total marine 
establishments in the Northeast region during 1998-2005, but accounted for nearly 45% of the total 
regional marine employment due to ship building activities. Of the three sectors, only marine recreational 
boating exhibited increasing trends during 1998-2005 in number of establishments and employment. 
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Table 12. Northeast Region Establishment and Employment Shares by Marine Sector Group 
(1998 to 2005) 
 Establishments    Employment 
Year 
Seafood 
Commerce 
Marine 
Recreational 
Boating 
Water 
Transportation  
Seafood 
Commerce
Marine 
Recreational 
Boating 
Water 
Transportation
1998  35.7%  52.1% 12.1%   34.6% 17.5% 47.9%
1999  35.6%  52.1% 12.3%   34.7% 18.5% 46.9%
2000  35.2%  52.4% 12.4%   34.2% 19.5% 46.3%
2001  35.1%  52.6% 12.3%   35.0% 19.9% 45.1%
2002  36.0%  52.2% 11.8%   34.8% 19.9% 45.3%
2003  34.0%  54.5% 11.6%   33.3% 21.4% 45.3%
2004  33.7%  54.7% 11.5%   33.6% 21.8% 44.7%
2005  30.9%  57.1% 12.0%   33.2% 21.7% 45.1%
 
DISCUSSION 
 
As defined herein, the marine sector in the Northeast region represents about 0.5% of total employment. 
Employment growth has been positive, increasing at about the same rate as employment in the general 
economy. However, important differences exist in performance among the three marine sub-groups and 
across states. Employment has been declining in both the seafood commerce and the water transportation 
sub-groups, albeit at an average annual rate of less than one percent. Overall employment growth has 
been positive only because employment growth in the marine recreational boating sub-group has more 
than offset the employment declines in the seafood commerce and water transportation sectors.  This also 
implies that employment in the marine recreational boating sub-group has been expanding at a rate 
greater than that of the general economy. Among the Northeast states marine sector employment has been 
declining in Maryland, Maine, New York, and Virginia. In each of these states positive growth in marine 
recreational boating employment has not been sufficient to offset declines trends in other marine sub-
groups. 
 
The spatial distribution of marine sector sub-group establishments and employment displays notable 
patterns of regional specialization. Additional calculations using the location quotient as a relative 
measure of specialization indicate that seafood commerce is overrepresented in Maryland, Massachusetts, 
Maine, and Rhode Island. The marine recreational boating sub-group is centered in Maryland, Maine, 
North Carolina, New Hampshire, and Rhode Island while Connecticut, Maine, and Virginia specialize in 
the water transportation sub-group. Of these states only Maine exhibits regional specialization in all three 
marine sector sub-groups. 
 
This paper identified trends in marine sector establishments and employment in the total Northeast region 
as well as in the individual coastal states from Maine to North Carolina. These trends showed spatial 
differences in marine sector performance. Future research will focus on refinements to detect differences 
in spatial patterns of marine sector development among coastal counties, and in developing statistical 
models to identify factors influencing marine sector development and affecting changes in land use. 
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ENDNOTES 
a Industrial classification systems are used by governments to categorize individual establishments based 
on similarities in products and/or production technologies for purposes of tracking trends in industries. 
The SIC was the classification system in use in the United States until it was replaced in 1997 by the 
NAICS. 
 
b The NAICS codes were developed by the Office of Management and Budget in cooperation with 
Statistics Canada, and the Instituto Nacional de Estadística, Geograffia e Informática of Mexico.   
 
c Data for 1986 through 2004 were purchased in CD-ROM format and data for 2005 was downloaded in 
comma delimited format from the Census Bureau 
(http://www.census.gov/epcd/cbp/download/cbpdownload.html) 
 
d ftp://ftp.bls.gov/pub/special.requests/cew/SIC/history/state 
 
e http://www.census.gov/epcd/nonemployer/index.html 
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